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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a catalyst for cleaning exhaust gas which controls 
catalyst poisoning even when the temperature of the exhaust gas is high, does not generate a 
sulfate, and has a good cleaning capacity. 

SOLUTION: In the catalyst, for cleaning exhaust gas, a catalyst layer in which a zirconia 
complex oxide, zeolite, a ceria complex oxide, and a noble metal are mixed is supported on a 
carrier of a ceramic or metallic honeycomb material, a sponge filter, or the like. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The catalyst for exhaust gas purification characterized by coming to support the catalyst bed 
which mixed a zirconia multiple oxide, a zeolite, the Seria multiple oxide, and noble metals in the 
support which consists of honeycomb material, a sponge filter, etc. made from the metallurgy group 
made from a ceramic. 

[Claim 2] The catalyst for exhaust gas purification according to claim 1 to which said zirconia multiple 
oxide is characterized by constituting said catalyst bed as the combination from which the sum total of 
each rate becomes 100% by the blending ratio of coal from which the Seria multiple oxide sets 0.5% or 
more 10% or more, and noble metals are set to 5 ppm or more is also for said zeolite 10% or more. 
[Claim 3] The catalyst for exhaust gas purification according to claim 1 or 2 which faces supporting said 
zirconia multiple oxide which constitutes said catalyst bed, said zeolite, said Seria multiple oxide, and 
said noble metals in said support, and is characterized by carrying out unusual-appearance-izing, 
multilayering, or a support part according to a front and rear, right and left individual. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique which can purify exhaust gas, such as an 
engine, a combustion furnace, and a boiler, especially about the catalyst for exhaust gas purification. 
[0002] 

[Description of the Prior Art] Globally, maintenance and an improvement of earth environment are cried 
for loud, and the tidal current is increasing vigor in industrialized nations with the concern to which it 
participates especially in an air pollution problem more mostly than a foreign country. Also in our 
country, a municipal corporation etc. is groping for installation of a road pricing system about specific 
area, and the motion which makes severe actually the criteria of the regulations of exhaust gas, such as a 
Diesel motorcar, is seen. For example, in addition to the electronic control system of a fuel injection 
equipment etc. having developed this diesel power plant, and the combustion improvement having been 
achieved, development of low sulfur fuel progresses on the other hand, and NOx and the discharge of 
SOx have been reduced rather than before. 

[0003] However, it is difficult on the structure to form uniform gaseous mixture, and the rate of 
combustion is comparatively slow, and since it is what burns the gas oil containing a sulfur content, and 
a fuel oil in an overair ambient atmosphere, in exhaust gas, the fact that comparatively many particulate 
matter, so-called PM (particulate MAT A) and NOx, and SOx(es) are contained still exists. 
[0004] Conventionally, various catalysts have been developed and used for such exhaust gas 
purification. For example, they are an oxidation catalyst, a reduction catalyst, a three-way catalyst, a 
nitrogen-oxides (NOx) occlusion mold three-way catalyst, etc. If the exhaust gas of a diesel NA weight 
vehicle is taken for an example, in order to purify particulate MATA in this exhaust gas (PM), the 
catalyst which made honeycomb support support an alumina support catalyst etc. is proposed. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, a fusibility organic component (SOF) can be 
decreased by making it decompose according to an oxidation catalyst among said particulate matter 
which serves as a candidate for purification also in the above-mentioned conventional catalyst. 
However, when there are many sulfur contents in the fuel which burns with an engine, or when 
becoming an elevated-temperature ambient atmosphere more than 500-degreeC, sulfate (sulfuration salt 
of S03 grade) will increase by oxidation of S02. Carrying out poisoning of the catalyst component by 
this sulfate, that catalyst engine performance had led to falling upwards greatly and particulate matter 
increasing conversely. Therefore, unless the fuel with very few sulfur contents was used, it 
************ controlling generating of sulfate fundamentally, and the purification capacity of 
particulate matter is influenced by temperature, and lack of the purification force was seen at low 
temperature. That is, in a low-temperature region, lack being in purification capacity and seeing 
generating of sulfate on the contrary in a pyrosphere etc. has come to be enough put in practical use as a 
catalyst for exhaust gas purification. 

[0006] On the other hand, the carbide leading to a black smoke is difficult for carrying out oxidization 
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removal according to an oxidation catalyst, and needed to adopt DPF (diesel particulate filter) as the 
removal. However, there were this DPF and concern which an exhaust back pressure increases as uptake 
of the carbide is carried out, back pressure rises, and brings about engine performance degradation since 
it is the Wall flow mold filter. Moreover, usual DPF usually had the hurdle which should be cleared 
from the point of simple nature or efficiency in application to an automobile etc. by burning at a heater 
etc. the carbide which carried out uptake - there is the need of removing this. This invention is made in 
view of such a situation, and it offers the catalyst for exhaust gas purification which does not generate 
sulfate and is equipped with the outstanding purification capacity while it controls catalyst poisoning, 
even if it is the case where the exhaust gas temperature in a catalyst is an elevated temperature. 
[0007] 

[Means for Solving the Problem] It was made in order that this invention might attain the above- 
mentioned purpose, and it is characterized by the 1st invention coming to support the catalyst bed which 
mixed a zirconia multiple oxide, a zeolite, the Seria multiple oxide, and noble metals in the support 
which consists of honeycomb material, a sponge filter, etc. made from the metallurgy group made from 
a ceramic. 

[0008] 2nd invention is characterized by constituting said catalyst bed as the combination from which 
the sum total of each rate becomes 100% is also at the blending ratio of coal from which the Seria 
multiple oxide sets 0.5% or more 10% or more, and noble metals are set [ said zirconia multiple oxide ] 
to 5 ppm or more by 10% or more and said zeolite in the 1st invention. 

[0009] In the 1st or 2nd invention, the 3rd invention is faced supporting said zirconia multiple oxide 
which constitutes said catalyst bed, said zeolite, said Seria multiple oxide, and said noble metals in said 
support, and is characterized by carrying out unusual-appearance-izing, multilayering, or a support part 
according to a front and rear, right and left individual. 

[0010] In addition, as a base material of said support, there is a thing made from the metallurgy group 
made from the ceramics, and a honeycomb-like thing, the porous thing like a sponge filter and a 
punching tube, etc. can be raised as an example also as a gestalt, for example. As an example, there is a 
cordylite in a ceramic monolith and there are some which carried out winding processing of the wave- 
like metallic foil in a metal monolith. As oxidation porosity matter, an alumina (aluminum 203), a 
zeolite, a silica (Si02), a zirconia (Zr02), a titania (Ti02), etc. Ti02-aluminum 203 that compounded 
these, Si02-aluminum 203, and Zr02-aluminum203 grade can be mentioned. Moreover, there are a 
foaming cordylite, a foam metal, etc. in a sponge filter. 

[001 1] Moreover, as said zirconia multiple oxide, the thing which made the zirconia compound-ize 
Seria, manganese, nickel, an yttrium, a tungsten, or molybdenum can be assumed. Furthermore, as a 
zeolite, Y mold, A mold, an X type, a H-Y mold, ZSM-5, H-ZSM -5, Silicalite, mordenite, a ferrierite, 
etc. are raised. It is assumed that a silica / alumina ratio uses 30 or more zeolites in consideration of 
thermal resistance. Moreover, as a Seria conjugated compound (Ce02-Zr02), multiple oxides which 
made Seria compound-ize a zirconia (Zr02), a titania (Ti02), yttria (Y203), a magnesia (MgO), etc., 
such as the Seria-zirconia and the Seria-titania, are mentioned. By compound-izing a zirconia, the 
thermal stability of Seria can be raised sharply. 

[0012] independent [ according to conditions / in base metals such as iron cobalt, and 

nickel, alkali metal and alkaline earth metal, and rare earth elements ] as said noble metals, although 
platinum (Pt), a rhodium (Rh), palladium (Pd), iridium (Ir), silver (Ag), etc. are raised - or it can also 
use together. As an alkali metal, Be, Mg, calcium, Sr, and Ba are assumed as an alkaline earth metal, and 
Li, Na, K, Rb, and Cs are assumed for Sc, Y, La, Ce, Pr, Nd, Dy, Yb, etc. as rare earth elements. Of 
course, all can be used, if applicability is not limited only to the metal illustrated here and the same 
function is discovered. In addition, said noble metals and said noble metals, said noble metals, base 
metal (********) 5 e tc. are good also as using together. 
[0013] 

[Embodiment of the Invention] Suppose that the catalyst for exhaust gas purification of this invention is 
explained in this operation gestalt, performing the comparison with the catalyst of elegance 
conventionally. First of all, the manufacture process of the catalyst for exhaust gas purification of this 
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invention is outlined. Among those which constitute the catalyst bed which bears the specialist of 
exhaust gas purification in the catalyst of this invention, about a zirconia multiple oxide, a zeolite, and 
the Sena multiple oxide, each of that powder is produced and weighing capacity is carried out to a 
predetermined daily dose. This predetermined daily dose is made the combination from which said 
zirconia multiple oxide becomes [ the Seria multiple oxide ] 10% or more 10% or more, and said zeolite 
becomes 0.5% or more. 

[0014] Moreover, as other components, the blending ratio of coal is set up so that it may be set to 5 ppm 
or more about noble metals, and the daily dose of the constituent (said zirconia multiple oxide, a zeolite, 
the Seria multiple oxide, and noble metals) of a catalyst bed is adjusted so that the sum total of each 
[ these ] rate may become 100%. Next, in the water solution which melted alumina sol, these powder is 
thrown in and stirred and it makes with the gestalt of a slurry. And processing which raises after a 
ceramic honeycomb (support) is immersed in the slurry concerned, and blows off an excessive slurry is 
performed. An operation of the various catalyst matter in a catalyst bed (wash coat layer) is shown in 
Table 1 here. 



[0015] 
[Table 1] 
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[0016] Then, the catalyst for exhaust gas purification was created by drying and calcinating this ceramic 
honeycomb, supposing that a catalyst bed is formed, then infiltrating minute amount Pt water solution 
and carrying out desiccation baking. In addition, it is good also as facing supporting said zirconia 
multiple oxide which constitutes said catalyst bed, said zeolite, said Seria multiple oxide, and said noble 
metals in said support, and carrying out unusual-appearance-izing, multilayering, or a support part 
according to a front and rear, right and left individual. 

[0017] Drawing 1 is a graph which shows the comparison situation of the rate classified by presentation 
of exhaust gas with elegance of purification the catalyst for exhaust gas purification of this invention, 
and conventionally, and drawing 2 is a graph which shows PM with elegance, and the comparison 
situation of the rate classified by presentation of purification the catalyst for exhaust gas purification of 
this invention, and conventionally. Hereafter, the result of functional verification of the catalyst for 
exhaust gas purification of this invention created as mentioned above is described. In addition, although 
carried out by combining functional verification of elegance conventionally as an example of a 
comparison, it has described as a "comparison article." 

[0018] When the adsorption test of S02 concentration of 100 ppm, 10% of 02 concentration, and the 
lab simulation gas held by the presentation of N2 balance at 500-degreeC was carried out to the catalyst 
for exhaust gas purification and comparison article of this invention, as shown in Table 2, it became 
clear that there is little amount of adsorption. 
[0019] 
[Table 2] 
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[0020] Next, the NACHUNARU direct-injection engine exhaust air muffler of each displacement 5L 
and 8L was equipped with the catalyst for exhaust gas purification of this invention of 5L and 7L sizes, 
and Japanese D13 mode trial was performed. The test result is shown in the lower table 3. In addition, 
Table 3 is graph-ized in drawing 1 and drawing 2 . 
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[0021] 
[Table 3] 



3*3 8L-NA D I 


















SOF 




*r\ 


o pi 




6 0% 


4 2% 


2% 


2 0. 2% 


44% 


1 4% 


1% 




5 7% 


-6 0% 


-9% 


9. 6% 


2 1% 


-8% 


-1% 1 





[0022] In the catalyst for exhaust gas purification of this invention, 5L engine and 8L engine resulted in 
attaining 20% of rates of PM purification as a result of the trial. When the purification rate of that class 
product was seen later on by the presentation chemical analysis of this PM, it became clear that the 
outstanding purification engine performance of SOF component:60% purification, sulfate:42% 
purification, and soot:2% purification was shown. Moreover, HC in exhaust gas and CO were also 
suitably purified with 44% and 14%, and were uninfluential also about NOx discharge. Moreover, 
although not illustrated, also after performing full load durability for 1000 hours, no less than 18% of 
rate of PM purification will be maintained. In addition, in the low sulfur gas oil, for example, sulfur, 50 
ppm gas oil use per part, the purification effectiveness of PM, and HC and CO was improved, without 
generating sulfate by raising the blending ratio of coal of the Seria multiple oxide and noble metals, and, 
also in 25% of rates of PM purification, and HC and CO, it became clear as an example by the engine 
trial that each rate of purification was obtained 81% 78%. 
[0023] 

[Effect of the Invention] While controlling catalyst poisoning according to the catalyst for exhaust gas 
purification of this invention even if it is the case where the exhaust gas temperature in a catalyst is an 
elevated temperature as explained above, offer of the catalyst for exhaust gas purification which does 
not generate sulfate and is equipped with the outstanding purification capacity is attained. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/28/2004 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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BAH BA39 FC08 GA06 GA18 
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GB07W GB09W CB10W GB17X 
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